The majority of UK hospitals now have a Local Lead for Peri-operative Medicine (n = 115). They were asked to take part in an online survey to identify provision and practice of pre-operative assessment and optimisation in the UK. We received 86 completed questionnaires (response rate 75%). Our results demonstrate strengths in provision of shared decision-making clinics. Fifty-seven (65%, 95%CI 55.8-75.4%) had clinics for high-risk surgical patients. However, 80 (93%, 70.2-87.2%) expressed a desire for support and training in shared decision-making. We asked about management of pre-operative anaemia, and identified that 69 (80%, 71.5-88.1%) had a screening process for anaemia, with 72% and 68% having access to oral and intravenous iron therapy, respectively. A need for perioperative support in managing frailty and cognitive impairment was identified, as few (24%, 6.5-34.5%) respondents indicated that they had access to specific interventions. Respondents were asked to rank their 'top five' priority topics in Peri-operative Medicine from a list of 22. These were: shared decision-making; peri-operative team development; frailty screening and its management; postoperative morbidity prediction; and primary care collaboration. We found variation in practice across the UK, and propose to further explore this variation by examining barriers and facilitators to improvement, and highlighting examples of good practice.
Introduction
A Peri-operative Medicine Programme was launched by the Royal College of Anaesthetists (RCoA) in 2015 [1] . One of the key aims of the programme was to establish ways of improving peri-operative care across the UK. Concerns about significant variation in outcomes for high-risk surgical patients and their risk assessment have been raised previously [2] , and there is a drive to improve risk assessment and intervene to optimise patients' condition before surgery [1] . In 2015, the RCoA asked all anaesthetic departments in the UK to nominate a Local Lead for Peri-operative Medicine through their clinical director network. We had little information on existing practice, and wanted to identify what current pre-operative services exist across the country in terms of screening and assessment of surgical patients, as well as ascertaining the availability of interventions to address modifiable risk factors. We also wished to identify which aspects of pre-operative care the Peri-operative Medicine Local Leads would like support with, and what barriers exist to improving care. We felt a survey would be the best first step to achieving this, with the aim of developing the responses at a subsequent meeting and initiating improvement initiatives based on the feedback.
Methods
Ethics approval was not sought given the voluntary nature of the survey, which is a snapshot of existing practice with no patient involvement. After completion of the survey, respondents were contacted and asked if they had any objections to publication of anonymised survey data. None of the respondents objected. The full survey questions are included in the Data S1 (Supporting Information online).
Peri-operative Medicine Leads registered on the RCoA database in November 2016 (n = 115) were contacted by email. They were asked to complete an online survey (Survey Monkey, San Mateo, CA, USA). Two follow-up emails were sent to encourage uptake. The questions were designed to identify established current practice in four specific areas: pre-operative anaemia management; shared decision-making for high-risk surgery; screening for modifiable lifestyle factors; and screening and interventions for frailty and cognitive impairment. These areas were the original focus topics chosen for development by the RCoA Peri-operative Medicine Programme for 2017-2018. The survey included a mixture of open and closed questions, graded response questions and options for free-text comments. In addition to detailing current practice and referral pathways, participants were asked to comment on existing barriers and facilitators to the introduction of any interventions aimed at improving peri-operative care related to the focus topics. They were also asked to rank 22 peri-operative medicine interventions into a top five based on importance, and use free-text comments to record any other peri-operative clinical activity that they thought needed further development.
The survey results were exported to Microsoft Excel â (Microsoft Corp., Seattle, WA, USA) for further analysis. The free-text comments were categorised according to the peri-operative medicine topic, with more generalised comments listed separately. Confidence intervals (Wald method) were calculated using online GraphPad â software (GraphPad Software Inc., La Jolla, CA, USA).
Results
We received 86 completed questionnaires from 115 Local Leads (response rate of 75% A screening process for peri-operative anaemia exists in 80% (71.5-88.1%) of units, and many have services in place to treat anaemia pre-operatively: 72.1% (61.8-80.5%) can access oral iron prescription, and 67.4% (56.9-76.4%) intravenous iron therapy. In contrast, eight free-text comments indicated that the ability to provide intravenous iron as a pre-operative intervention was restricted to urgent cases, specific cancers (urological and colorectal) or was performed on a case-by-case basis rather than as part of an established pathway, and that it could be difficult to access. Eight respondents would refer back to primary care doctors for investigation and management. Four respondents indicated that referral back to the general practitioner was the only option for anaemia management, either because of a lack of a protocol or pathway, or due to constraints imposed by waiting list targets and national access policies. Two respondents were in the process of setting up an anaemia pathway, and a further respondent indicated that a business case had been unsuccessful. Three respondents indicated they would refer to a haematologist for an opinion. Another indicated that pre-assessment occurred too close to the date of surgery to allow time for optimisation. Twenty-four percent (16.5-34.5%) of respondents indicated that they collect quality improvement data on the effectiveness of anaemia pathways, and of these, 70% (49.8-86.4%) collect data documenting the impact of anaemia interventions on blood transfusion rate, 52% (32.4-71.7%) on the effect on postoperative haemoglobin levels and 22% (10.2-45.5%) collect data on postoperative complications.
The survey also investigated the provision of screening for risk factors that may be amenable to intervention pre-operatively, or where specialist pathways may be employed. Respondents were asked which areas for screening currently exist during the preassessment process (shown in Fig. 1 ).
With regard to alcohol intake, there was considerable variation in pre-operative practice in terms of use of specific validated screening tools. Of respondents, 67.4% (56.9-76.4%) indicated that an estimation of actual levels of alcohol intake was determined during the pre-assessment process. Of these respondents, only 14% (6.9-25.2%) stated they used a specific screening tool for excess alcohol intake (Table 1) . Thirty percent (21.5-40.1%) indicated they had specific interventions available via on-or off-site referral to address perceived excess alcohol intake. Of these, 23 respondents specified the intervention. These were: gastro-enterology referral (n = 2); alcohol liaison team (including inpatient detoxification programme, n = 16); preassessment clinic (n = 2); and GP referral (n = 3).
A determination of levels of physical activity was conducted by 80% (70.5-87.4%) of respondents. Fiftytwo percent (40.6-63.5%) indicated they employed specific assessment tools, including: qualitative (history based), n = 8; CPET (after general assessment), n = 5; Duke's Activity Status Index [3] , n = 3; metabolic equivalents, n = 18; assessment by occupational therapist or physiotherapist, n = 1; and ASA physical status, n = 1.
Only 28% (19.5-38.2%) indicated that they had specific interventions in place to address reduced physical activity following pre-assessment. These included: referrals to local gyms; advice in clinic; referral to a pre-habilitation pathway; referral to a dietician; or enrolment in a clinical trial.
The respondents ranked ability to screen for frailty as the third most important screening process. However, it was considered the least practical to screen for in combination with cognitive impairment. Of respondents, 24.4% (16.5-34.5%) screen for frailty, and those who indicated they used specific screening tools vary in the tools they use (Table 2) . Twenty-one respondents indicated they had access to specific interventions to address frailty. These included: review by an elderly care physician; multidisciplinary team assessment; occupational therapy assessment; or referral to a dedicated anaesthetist with an interest.
Obesity (as determined by BMI) was screened for by the majority of pre-assessment units -98% (91.4-99.9%). Some units also assessed the association of obesity with obstructive sleep apnoea, using the STOP BANG [4] score, Epworth Score [5] , neck Figure 1 Proportion of respondents screening for potentially modifiable risk factors during the preassessment process. , surgery was not offered.
Fifty-two percent (41.9-62.7%) of respondents indicated that they screen for cognitive impairment. Although it was considered an important topic, it was also perceived as the least practical to screen for. The most common screening tool employed was a variation on the mini mental test score, or a trust-specific dementia tool. Others included it with frailty scoring or referred to a specialist. Twenty-eight percent (19.5-38.2%) of units have interventions available to them for cognitive impairment, including referrals to geriatricians, memory clinics and multidisciplinary teams. One unit mentioned a dementia pathway and another a 'best interest meeting'.
The respondents were given a list of 22 topics related to peri-operative medicine to consider, and asked to choose the five topics they considered the most important to them. The ten most popular ranked topics are shown in Table 3 .
Discussion
This is the first study to complete an overview of preoperative practice across the UK, providing a baseline against which service improvements can be measured. Although this is a survey of practice and opinion (and therefore has inherent limitations), the response rate was high, well over the 65% often regarded as a representative survey. It is also strengthened by having been completed by those who were selected for their interest in Peri-operative Medicine, and it would be expected that these clinicians have a good working knowledge of the pathways and practice in place in their institutions, as well as having an opinion on how to develop peri-operative services and what may limit their ability to do so.
There are many examples of progressive and excellent practice across the UK, which is encouraging. However, there is a great deal of regional variation, and there are also a number of barriers to implementing changes in practice which the Peri-operative Medicine Initiative aims to address. One of the key strategies of the Peri-operative Programme is to establish networks whereby best practice, pathways, experience and business cases can be shared between units. We have been able to analyse responses by region in the UK to start this process.
It is encouraging that a large proportion of respondents indicated that they held pre-assessment clinics with the express intention of providing shared decision-making consultations. This would indicate that there is a widespread ethos of patient-centred decision-making, informed by objective risk assessment and qualitative information from patients. It is unclear from our work what format these clinics take, and it is likely that these consultations will differ on a local basis. What is interesting, however, is that there is a large appetite for further training and information on how to provide these consultations. This is an area the Peri-operative Medicine Programme is beginning to develop in multidisciplinary collaboration with other clinical colleagues.
The survey results reflect the difficulties in screening for multiple issues that have potential for active, useful pre-operative intervention. There are several validated screening tools [6] [7] [8] [9] for frailty and cognitive impairment, although not all of these were developed in the pre-operative context. The time and resource limitations of a pre-assessment consultation may reflect the fact that our respondents considered that screening for these domains was the least practical, but with an ageing population having increasingly complex surgery addressing these domains will become ever more important. The most well-known and widely described UK example of approaches to frailty comes from the Pro-active care of Older People having Surgery (POPS) group at Guy's and St Thomas' Hospital [10] . There are also comprehensive guidelines from the American College of Surgeons Quality Improvement Program [11] . It is recognised that there is no 'one size fits all' approach, although there will likely be ways of adopting some of the principles outlined and using the practice described as a guide.
Screening for modifiable lifestyle factors appears particularly variable. Unsurprisingly, almost all units screen for obesity, with a simple height and weight calculation of body mass index. It is reassuring that a number of units have interventions available to further investigate the impact of obesity on the individual, particularly obstructive sleep apnoea. In terms of interventions to address obesity, 20 respondents indicated they had access to weight management groups, dietitian advice or local bariatric services. Some units are able to access these referral pathways (which may already exist for primary care), indicating that other units could be missing opportunities to exploit existing services and pathways that would provide a relatively straightforward and cost-efficient service improvement. The same applies to addressing levels of physical activity, where for those who have 'existing health conditions' or 'health risk-factors' (which would certainly apply to the high-risk surgical population), the National Institute for Health and Care Excellence (NICE) have issued guidance on exercise referrals [12] . There is emerging evidence of a role for exercise prehabilitation [13, 14] before major surgery in this regard.
Screening for peri-operative anaemia is performed consistently throughout the UK, although interventions available to manage it vary. There appear to be regional differences in action taken when anaemia is identified, ranging from in-house gastro-enterology referral to referral back to primary care for investigation and management. Oral iron appears to be easy to access for the majority, and while intravenous iron is available to most units, the free-text comments revealed that this was not at all straightforward in many cases. Examples include "intravenous therapy only available for urgent cases", 'intravenous iron. . .very difficult to implement' and "intravenous therapy only for colorectal and urological cancer patients". It would seem logical that if anaemia pathways exist, there should be a mechanism in place to measure effectiveness for quality improvement and cost efficiency purposes. However, this only happens in 24% of units. Where it does occur, it may be done manually, or is in its infancy. It is often said that data are key to improvement, and unless we collect it, we are missing the opportunity to demonstrate progress and persuade those who manage budgets to further invest in these services. There is a real opportunity here for units who have successfully implemented anaemia pathways and are reporting effectiveness to network and share information with other units. Recently published consensus guidelines [15] have made recommendations to support the development of peri-operative anaemia pathways.
Other topics raised by our survey include the development of the peri-operative team, delivering the peri-operative medicine curriculum, interface with primary care, and issues surrounding funding and allocation of resources to peri-operative medicine.
It is evident from the results of this survey that there are areas where there is excellent practice, and areas where there is scope for improvement. Breakdown of responses by geographical area shows that there is no single area where all the domains were exceptionally well performed. Nevertheless, the implication from the existence of good practice pathways is that resources do exist to implement these pathways. The next challenge is to enable sharing of experience through development of networks. The initial focus should be on a few topics and pathways, with the aim of standardising pre-operative assessment and optimisation of services to reduce variation across the country.
To conclude, this survey demonstrates that perioperative medicine services across the UK vary widely. However, it is encouraging in that there are pockets of excellent practice, and we believe that sharing this practice is the best approach to developing consistent services across the country.
